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Variation in Skin Thickness May Explain Some of the
Within-Person Variation in Ultraviolet Radiation-Induced
Erythema at Different Body Sites
To the Editor:
We recently reported to this journal results showing a strik-
ing variation in erythemal sensitivity to ultraviolet radiation
(UVR) at different body sites (Waterston et al, 2004). Briefly,
in a UK population, variation within persons was as large as
variation between persons. We also noted a smaller varia-
tion in inflammatory response to anthralin. In our paper, we
failed to explain this variation in terms of resting vascular
flow but showed a correlation with site-specific skin pig-
mentation.
Subsequently, we have become aware of an additional
factor that may also explain our results. Although it has
been shown that between-person UVR-induced erythema
shows a poor correlation with stratum corneum and
epidermal thickness (Lock-Anderson et al, 1997), plotting
of erythemal sensitivity against stratum corneum or total
epidermis thickness shows a suggestive pattern (Figs 1
and 2).
Correlation does not imply causality but we suggest that
such variation in stratum corneum or epidermis is a plau-
sible determinant of the biological dose of UVR received by
the lower epidermis, and hence of inflammatory response.
This explanation does not exclude a role for site-specific
variation in pigmentation.
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Figure 1
Relation between stratum corneum thickness (mm) and reflectance
measurements of erythema at 24 h following exposure to 300 mJ per
cm2 (8.2 SED) of ultraviolet B for four body sites. Stratum corneum
thickness data are taken from Holbrook and Odland (1974).
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p = 0.02
0
25
50
75
100
125
150
175
200
0 80604020
epidermal thickness
er
yt
he
m
a 
at
 3
00
m
J/
cm
2
(re
fle
cta
nc
e)
chest
abdomen 
upper back
lower back 
upper arm*
thigh* forearm* 
lower leg*
Figure2
Relation between epidermal thickness (mm) and reflectance measure-
ments of erythema at 24 h following exposure to 300 mJ per cm2 (8.2
SED) of ultraviolet B for eight body sites. Epidermal thickness data are
taken from Whitton and Everall (1973). Where thickness data do not
specify the exact area, the mean erythema value of two sites (such as
the inner and outer forearm, front and back thigh, etc.) is plotted.
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